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(57) ABSTRACT 

A morcellation system includes a morcellator and a grasper. 
The morcellator includes a housing and a tube extending 
from the housing and having at least one blade section. The 
morcellator further includes an oscillating mechanism con 
figured to oscillate the tube. An end cap is coupled to the 
proximal end of the housing and is configured to receive the 
tube. The end cap defines a passage and includes an aligning 
structure disposed in the passage. The grasper includes a 
tubular member having a grasping end including first and 
second jaws moveable relative to one another. The grasper 
further includes a handle assembly operatively associated 
with the grasping end. A keyed collar is disposed about the 
tubular member. The keyed collar includes a key configured 
to cooperate with the aligning structure of the end cap to 
align the first and second jaws relative to the distal end of the 
tube. 

15 Claims, 6 Drawing Sheets 
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1. 

DEVICES, SYSTEMS, AND METHODS FOR 
TSSUE MORCELLATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of, and priority to, U.S. 
Provisional Patent Application Ser. Nos. 61/845,188, which 
was filed on Jul. 11, 2013, and 61/882,714, which was filed 
on Sep. 26, 2013. This application is related to U.S. patent 
application Ser. No. 14/325,550, filed on Jul. 8, 2014. The 
entire contents of each of the above applications are hereby 
incorporated herein by reference. 

BACKGROUND 

1. Technical Field 
The present disclosure relates to tissue morcellation and, 

more specifically, to minimally invasive tissue morcellators, 
morcellation systems, and tissue morcellation methods, 
which can be used for partial or total removal of body tissue 
or Organs. 

2. Description of Related Art 
In minimally invasive Surgical procedures, operations are 

carried out within the body by using elongated instruments 
inserted through Small entrance openings in the body. The 
initial opening in the body tissue to allow passage of 
instruments to the interior of the body may be a natural 
passageway of the body, or it can be created by a tissue 
piercing instrument Such as a trocar, or by a small incision 
into which a cannula is inserted. 

Because the tubes, instrumentation, and any required 
punctures or incisions are relatively small, the Surgery is less 
invasive as compared to conventional Surgical procedures in 
which the Surgeon is required to cut open large areas of body 
tissue. Therefore, minimally invasive Surgery minimizes 
trauma to the patient and reduces patient recovery time and 
hospital costs. 

Minimally invasive procedures may be used for partial or 
total removal of body tissue or organs from the interior of the 
body, e.g. myomectomy, nephrectomy, cholecystectomy, 
lobectomy, and other procedures including thoracic, 
abdominal, laparoscopic, and endoscopic procedures. Dur 
ing Such procedures, it is common that a cyst, fibroid, 
myoma, tumor, or other affected tissue or organ needs to be 
removed via the access opening or through a cannula. 
Various types of entrapment devices have been disclosed to 
facilitate this procedure. In many procedures where cancer 
ous tumors are removed, removal of the specimen in an 
enclosed environment is highly desirable to inhibit seeding 
of cancer cells (i.e., portions of cancer cells contacting 
healthy tissue). 

Several minimally invasive Surgical procedures require 
the bulk removal of body tissue or organs through a limited 
Surgical opening. As such, the tissue needs to be morcellated 
within the body cavity into smaller pieces of tissue to 
facilitate removal with laparoscopic graspers or tenaculums 
through minimally invasive access ports or the morcellation 
tool itself. Examples of such tissue morcellation are found in 
myomectomies, laparoscopic nephrectomies, splenecto 
mies, or laparoscopic Supracervical hysterectomies. 

In laparoscopic cases for bulk removal of tissue, it is 
advantageous to morcellate the tissue into large tissue seg 
ments, rather than Small tissue breakups, which then can be 
removed in very few extraction steps. Apart from time 
savings, the removal of large tissue segments, rather than 
Small tissue chips, also reduces the chance of cross-con 
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2 
tamination with malignant or cancerous tissue. Specifically 
for the example of laparoscopic Supra-cervical hysterecto 
mies, it is advantageous to morcellate the severed uterus 
along the Surface of the fundus (generating a continuous 
tissue peel), rather than to repetitively core into the bulk of 
the uterus (generating a multitude of tissue chips). 

During morcellation, the opened jaws of the grasper or 
tenaculum may damage the edge of the cutting blade during 
manipulation, dramatically reducing its effectiveness and 
life. 

SUMMARY 

In aspects of the present disclosure, a morcellation system 
includes a morcellator and a grasper. The morcellator 
includes a housing, an elongated tube, an oscillating mecha 
nism, and an end cap. The elongated tube extends distally 
from the housing, defines a longitudinal axis, and defines a 
lumen therethrough. A distal end of the elongated tube 
includes one or more blade sections that are configured to 
cut tissue. The blade sections may be disposed at an angle 
relative to a plane orthogonal to the longitudinal axis. The 
oscillating mechanism is configured to oscillate the elon 
gated tube about the longitudinal axis. The end cap is 
coupled to the proximal end of the housing and is configured 
to receive a proximal end of the elongated tube. The end cap 
defines a passage disposed about the longitudinal axis of the 
elongated tube. The passage includes an aligning structure. 
The grasper includes a tubular member, a grasping end, a 

handle assembly, and a keyed collar. The tubular member 
includes proximal and distal ends. The grasping end is 
positioned adjacent the distal end of the tubular member and 
includes first and second jaws moveable relative to one 
another. The handle assembly is positioned adjacent the 
proximal end of the tubular member and is operatively 
associated with the grasping end. The keyed collar is dis 
posed about the tubular member between the proximal and 
distal ends thereof. The keyed collar includes a key config 
ured to cooperate with the aligning structure of the end cap 
to align the first and second jaws relative to the distal end of 
the elongated tube, e.g., with desired sections of the distal 
end of the elongated tube. 

In aspects of the present disclosure, the oscillating mecha 
nism is configured to mechanically drive the elongated tube 
to oscillate. The oscillating mechanism can include a motor, 
a disc shaped cam, and a connecting member. The cam 
includes a distally extending cam pin affixed near the outer 
circumference of the cam. The connecting member includes 
a cam slot that is configured to receive the cam pin. The 
connecting member is fixed to the outer surface of the 
elongated tube and is configured to translate the rotation of 
the motor into oscillation of the elongated tube about the 
longitudinal axis. 

In aspects of the present disclosure, the oscillating mecha 
nism is configured to electromagnetically drive the elon 
gated tube to oscillate. The oscillating mechanism can 
include one or more magnets affixed to the elongated tube 
and one or more corresponding Solenoids. The Solenoid(s) is 
configured to oscillate the elongated tube by generating 
magnetic fields that act upon the magnet(s). 

In aspects of the present disclosure, the aligning structure 
is a keyway and the key protrudes from the outer surface of 
the collar. The key may be configured to be received within 
the keyway. In some embodiments, the keyway includes a 
first section, a second section, and a third section. The first 
section tapers distally from a first dimension to a second 
dimension Smaller than the first dimension. The second 
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section has a Substantially constant dimension equal to the 
second dimension. The third section tapers distally from the 
second dimension to a third dimension greater than the 
second dimension. In other aspects of the present disclosure, 
the aligning structure is a pair of cap magnets and the key is 5 
a pair of collar magnets. 

In aspects of the present disclosure, a method of morcel 
lating tissue includes inserting a distal end of a morcellator 
into a Surgical site, inserting a grasping end of a grasper 
through the morcellator, aligning first and second jaws of the 
grasping end relative to the distal end of the morcellator, 
feeding tissue to be morcellated to the distal end of the 
morcellator with the grasping end of the grasper, and acti 
Vating the morcellator to morcellate tissue. 

In aspects, activating the morcellator may include oscil 
lating a distal cutting end of an elongated tube of the 15 
morcellator to morcellate tissue. Oscillating the distal cut 
ting end may include mechanically driving the elongated 
tube to oscillate. In some embodiments, oscillating the distal 
cutting end includes electromagnetically driving the elon 
gated tube to oscillate. In aspects, aligning the first and 20 
second jaws of the grasping end includes inserting the collar 
disposed about a tubular member of the grasper into the end 
cap of the morcellator such that the key cooperates with the 
aligning structure to align the grasper. 

In aspects of the present disclosure, a surgical kit includes as 
a morcellator, a specimen retrieval apparatus, a grasper, and 
a keyed collar. The morcellator, grasper and/or keyed collar 
may be similar to any of those detailed above. 

Further, to the extent consistent, any of the aspects 
described herein may be used in conjunction with any or all 
of the other aspects described herein. 

10 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Various aspects of the present disclosure are described 
hereinbelow with reference to the drawings, wherein: 35 

FIG. 1 is a front perspective view of an exemplary 
embodiment of a morcellation system in accordance with the 
present disclosure including a morcellator and a grasper, 

FIG. 1A is a side view of the distal end of the morcellator 
of FIG. 1; 40 

FIG. 2 is a front perspective view of the morcellator of 
FIG. 1 with a portion of the housing removed to show the 
internal components thereof; 

FIG. 3 is a cross-sectional view of the internal compo 
nents of the housing of the morcellator of FIG. 1; 45 

FIG. 4 is a front view of the morcellator of FIG. 1 with the 
housing removed; 

FIG. 5 is a rear perspective view of the morcellator of 
FIG. 1 with the housing removed; 

FIG. 6 is a longitudinal cross-sectional view of the 50 
morcellator of FIG. 1 including an end cap in accordance 
with the present disclosure; 

FIG. 7 is a top view of a collar of the grasper of FIG. 1 
in accordance with the present disclosure for use with the 
end cap of FIG. 6; 55 

FIG. 8 is a longitudinal cross-sectional view of the 
morcellator of FIG. 1 including another end cap in accor 
dance with the present disclosure; 

FIG. 9 is a side view of another collar in accordance with 
the present disclosure for use with the end cap of FIG. 8; and 60 

FIG. 10 is a front perspective view of another morcellator 
in accordance with the present disclosure. 

DETAILED DESCRIPTION 
65 

Embodiments of the present disclosure are now described 
in detail with reference to the drawings in which like 

4 
reference numerals designate identical or corresponding 
elements in each of the several views. As used herein, the 
term "clinician’ refers to a doctor, a nurse, or any other care 
provider and may include Support personnel. Throughout 
this description, the term “proximal' refers to the portion of 
the device or component thereof that is closest to the 
clinician and the term “distal refers to the portion of the 
device or component thereof that is furthest from the clini 
C1a. 

Referring to FIG. 1, an exemplary embodiment of a 
morcellation system 10 provided in accordance with the 
present disclosure incorporates an oscillating morcellator 
110 and a tenaculum or grasper 150. 

Referring now to FIGS. 1-5, the oscillating morcellator 
110 includes a housing 112, an elongated tube 120, an end 
cap 130, and an oscillating mechanism 140 (FIG. 2). The 
housing 112 is formed from first and second body shells 
112a, 112b that cooperate to house the oscillating mecha 
nism 140, although other configurations are also contem 
plated. The first and second body shells 112a, 112b can be 
engaged or sealed together in any suitable fashion, such as, 
for example Snap-fitting, Screwing, welding, and/or gluing. 
The housing 112 encloses a support or bracket 114. 
The elongated tube 120 defines a longitudinal axis A-A 

and includes a distal end 124, an outer Surface 128, and a 
lumen 126 defined therethrough. The elongated tube 120 
extends through the housing 112 and couples to the oscil 
lating mechanism 140 to rotate the elongated tube 120 
relative to the housing 112, as detailed below. The distal end 
124 of the elongated tube 120 extends distally from the 
housing 112. The distal end 124 can be sharpened at select 
locations to form opposed blade sections 124a, 124b (FIG. 
2). The distal end 124 can also include blunt sections 124c, 
124d. The blunt sections 124c. 124d are designed in a 
manner to cause the distal end 124 to skive along the Surface 
of tissue rather than plunge directly through tissue. It will be 
appreciated that blunt sections 124c. 124d will not be 
damaged by contacting portions of the grasper 150 inserted 
through lumen 126 to grasp tissue, as detailed below. Other 
Suitable configurations are also contemplated, e.g., sharpen 
ing the entire distal end 124, providing greater or fewer 
blade sections 124a, 124b, etc. The distal end 124 of the 
morcellator 110 is disposed at an angle 0 relative to a plane 
orthogonal to the longitudinal axis A-A as shown in FIG. 1A. 
The angle 0 may be any Suitable angle between 0 degrees 
and 90 degrees. 
The oscillating mechanism 140 includes a motor 142, a 

cam 143, and a connecting member 144. The motor 142 is 
mounted within the housing 112 such that the motor 142 and 
the housing 112 are substantially fixed relative to each other. 
More specifically, the motor 142 is mounted to the bracket 
114. The motor 142 is mounted parallel to the longitudinal 
axis A-A of the elongated tube 120. The cam 143 is 
operatively associated with the motor 142 and configured to 
cooperate with the rotation of the motor 142. The oscillating 
mechanism 140 can include a proximal collar 147 positioned 
about the elongated tube 120 to prevent the elongated tube 
120 from passing entirely through the bracket 114. 
As shown, the cam 143 is directly coupled to the motor 

142 such that the cam 143 has a radial velocity equal to the 
motor 142; however, it is also contemplated that a transmis 
sion (not shown) can be positioned between the cam 143 and 
the motor 142 such that the cam 143 rotates at a radial 
velocity different than the motor 142. The cam 143 is a disc 
and includes a cam pin 143a extending distally from and 
fixed to the surface of the cam 143 near the circumference 
of the cam 143. The connecting member 144 is fixed about 
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the outer surface 128 of the elongated tube 120 and includes 
a cam slot 145. The cam slot 145 is sized and configured to 
receive the cam pin 143a. As the cam 143 rotates the campin 
143a, the cam pin 143a engages the cam slot 145 to oscillate 
the connecting member 144 such that the elongated tube 120 
oscillates about the longitudinal axis A-A of the elongated 
tube 120. The oscillating mechanism 140 is configured to 
oscillate the elongated tube 120 in the range of about 200 to 
about 1000 cycles per minute (cpm); however, it is contem 
plated that the oscillating mechanism 140 may be configured 
to oscillate the elongated tube 120 at higher or lower cpms. 
The oscillating mechanism 140 is further configured to 
oscillate the elongated tube 120 approximately 30° about the 
longitudinal axis A-A; however, it is contemplated that the 
oscillating mechanism 140 be configured to oscillate the 
elongated tube 120 to a greater or lesser degree. The motor 
142 is mounted perpendicular to the longitudinal axis A-A of 
the elongated tube 120, while the cam 143 operates in a cam 
slot 145 that is parallel to the longitudinal axis A-A of the 
elongated tube 120, although other configurations are also 
contemplated. 

Referring to FIGS. 1 and 6, the end cap 130 couples to a 
proximal end of the housing 112 and includes distal and 
proximal ends 130a, 130b. The distal and proximal ends 
130a, 130b define a keyed passage 132 therebetween. The 
keyed passage 132 is longitudinally aligned with the longi 
tudinal axis A-A of the elongated tube 120. The distal end 
130a of the end cap 130 is disposed about or adjacent to a 
proximal end 120a of the elongated tube 120. The keyed 
passage 132 includes a pair of aligning structures or key 
ways 134 cut into the inner surface of end cap 130. Each 
keyway 134 opposes the other keyway 134 and is substan 
tially similar to the other keyway 134, as such the structure 
of the pair of keyways will be described in the singular 
below. It is also contemplated that keyed passage 132 may 
only include a single keyway 134 or a plurality of pairs of 
opposed keyways 134. The keyed passage 132 defines a 
passage diameter D. 

The keyway 134 includes a first section 134a, a second 
section 134b, and a third section 134C. The first section 134a 
is positioned proximal to the second section 134b and the 
second section 134b is positioned proximal to the third 
section 134c. The first section 134a tapers from a first 
dimension, e.g., the passage diameter D, adjacent the 
proximal end 130b of the end cap 130 to a second dimension 
adjacent second section 134b. The second section 134b is 
Substantially constant in diameter along a section length L. 
thereofhaving a dimension Substantially equal to the second 
dimension of the first section 134a. The third section 134c 
has a dimension Substantially equal to the second dimension 
adjacent the second section 134b and tapers to a third 
dimension, e.g., a lumen diameter DL of the lumen 126, 
larger than the second dimension near the proximal end 120a 
of the elongated tube 120. The rate of the taper of the first 
section 134a and the third section 134c may be constant or 
variable along the length thereof. 

Referring back to FIG. 1, the grasper 150 includes a 
grasping end 152, a handle assembly 158, a tubular member 
159, and a keyed collar 160. Grasping end 152 is positioned 
adjacent the distal end of the tubular member 159 and is 
configured to grasp tissue as detailed below. Grasping end 
152 includes first and second jaws 154, 156 moveable 
relative to one another between an open position and a 
closed position. The handle assembly 158 is positioned 
adjacent the proximal end of the tubular member 159 and is 
operatively associated with the grasping end 152 to move 
the first and second jaws 154, 156 between the open and 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
closed positions. The grasping end 152 of the grasper 150 is 
configured to be inserted through the keyed passage 132 of 
the end cap 130 and through the lumen 126 of the elongated 
tube 120. In the closed position of the grasping end 152, the 
first and second jaws 154, 156 are disposed within the lumen 
diameter DL of the lumen 126. In the open position of the 
grasping end 152, a portion of at least one of the first and 
second jaws 154, 156 may be disposed outside of the lumen 
diameter DL such that the portion of one of the first and 
second jaws 154, 156 may contact the distal end 124 of the 
elongated tube 120 as detailed below. 

With additional reference to FIG. 7, the keyed collar 160 
is disposed about tubular member 159 and operatively 
associated with the grasping end 152 Such that the grasping 
end 152 cooperates with the rotation of the keyed collar 160. 
The keyed collar 160 has an outer diameter slightly smaller 
than the passage diameter D, such that the keyed collar 160 
is slidably receivable within the keyed passage 132 of the 
end cap 130 to substantially align the tubular member 159 
with the longitudinal axis A-A of the elongated tube 120. It 
is contemplated that the distal end of the keyed collar 160 
include a chamfer 160a to assist in inserting the keyed collar 
160 into the keyed passage 132. The keyed collar 160 further 
includes a key 162 affixed to the outer surface of keyed 
collar 160. The key 162 is configured be received within 
keyway 134 of the end cap 130 to radially align the keyed 
collar 160 with morcellator 110 such that the first and second 
jaws 154, 156 of the grasping end 152 are aligned with 
desired sections of the distal end 124 of the elongated tube 
120 as detailed below. It is contemplated that keyed collar 
160 includes more than one key 162 and that each key 162 
be configured to be received within a respective keyway 134 
of the end cap 130. As shown, the key 162 is rectangular; 
however, it is contemplated that the key 162 may have other 
shapes, e.g., diamond, triangular, cylindrical, etc. In some 
embodiments, rather than providing a keyed collar 160, the 
outer diameter of the tubular member 159 is slightly smaller 
than the lumen diameter DL to longitudinally align the 
tubular member 159 with the longitudinal axis A-A of the 
elongated tube 120 and the key 162 is affixed to the outer 
Surface of the tubular member 159. 

In some embodiments, the grasper 150 further includes 
one or more distal collars 166 disposed about the outer 
Surface of the tubular member 159. The distal collar 166 is 
positioned distal to the keyed collar 160. The outer diameter 
of the distal collar 166 is slightly smaller than the lumen 
diameter DL such that the distal collar 166 is slidably 
receivable within the lumen 126 of the elongated tube 120 
to longitudinally align the tubular member 159 with the 
longitudinal axis A-A of the elongated tube 120. In some 
embodiments, rather than providing a distal collar 166, the 
outer diameter of the tubular member 159 is slightly smaller 
than the lumen diameter DL to longitudinally align the 
tubular member 159 with the longitudinal axis A-A of the 
elongated tube 120. 

With reference to FIGS. 1-7, the use of the morcellation 
system 10 is detailed below in accordance with the present 
disclosure. The morcellator 110 is positioned within a sur 
gical site of a patient. The Surgical site can be an incision in 
a tissue layer or a natural orifice of the body. An access port 
(not shown) can be inserted through the Surgical site with the 
morcellator 110 being inserted through a port of the access 
port. The distal end 124 of the elongated tube 120 is 
positioned within the body of a patient near the tissue to be 
morcellated but not in contact with other tissue within the 
body of the patient. The grasping end 152 of the grasper 150 
is inserted through the keyed passage 132 of the end cap 130 
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and the lumen 126 of the elongated tube 120 of the mor 
cellator while in the closed position. The key 162 of the 
keyed collar 160 engages the taper of the first section 134a 
of the keyway 134 to urge the key 162 to a position capable 
of passing through the second section 134b of the keyway 5 
134. As the grasping end 152 exits or emerges from the distal 
end 124 of the elongated tube 120, the key 162 is positioned 
within second section 134b of keyway 134 inhibiting the 
rotation of grasper 150 relative to the morcellator 110 such 
that the first and second jaws 154, 156 of the grasping end 
152 are aligned with designated sections of the distal end 
124 of the elongated tube 120, e.g., the blunt sections 124c. 
124d of the distal end 124. When the grasping end 152 is 
positioned distally of the distal end 124 of the elongated tube 
120, such that the jaws 154, 156 can no longer contact the 
distal end 124 of the elongated tube 120, the key 162 
transitions from second section 134b to the third section 
134c permitting rotation of the grasper 150 relative to the 
morcellator 110. The key 162 and/or the keyed collar 160 20 
may further act as a stop to inhibit the handle assembly 158 
from engaging the end cap 130 or passing through the end 
cap 130. 
When the grasping end 152 of the grasper 150 protrudes 

from the distal end 124 of the elongated tube 120, the handle 25 
assembly 158 of the grasper 150 is manipulated to transition 
the first and second jaws 154, 156 between the open and 
closed positions to grasp the tissue to be morcellated. The 
grasper 150 is then withdrawn into the elongated tube 120 to 
bring the tissue to be morcellated into contact with the distal 30 
end 124 of the elongated tube 120. It will be appreciated that 
when in the open position, depending on the depth of 
insertion of the grasping end 152 through elongated tube 
120, portions of the first and second jaws 154, 156 may 
contact the distal end 124 of the elongated tube 120. When 35 
the grasping end 152 is positioned relative to the distal end 
124 of the elongated tube 120 such that portions of the first 
and second jaws 154, 156 contact distal end 124 when in the 
open position, the key 162 of the collar 160 is positioned 
within the second section 134b of the keyway 134 to align 40 
the first and second jaws 154, 156 with desired sections, e.g., 
blunt sections 124c, 124d, of the distal end 124. It will be 
appreciated that the section length L of the second section 
134b is equal to the depth distance length range of the 
grasping end 152 at which the first and second jaws 154, 156 45 
contact the distal end 124 when the grasping end 152 is in 
the open position. 
When the tissue to be morcellated is in contact with the 

distal end 124 of elongated tube 120, the oscillation mecha 
nism 140 is activated such that the elongated tube 120 50 
oscillates to cut through the tissue in contact with the distal 
end 124. An activation button 111 (FIG. 1) can be depressed 
to activate the oscillation mechanism 140. As the distal end 
124 oscillates, blade sections 124a, 124b cut through the 
tissue while blunt sections 124c. 124d guide distal end 124 55 
over the surface of the tissue to skive material from the outer 
surface of the tissue. The distal end 124 is configured to 
skive tissue from the surface to inhibit the distal end 124 
from plunging through the tissue. By skiving layers from the 
Surface of the tissue, long strips of tissue can be removed as 60 
the tissue is rotated relative to the morcellator 110 to 
continually feed tissue to the morcellator 110. The morcel 
lated tissue can be removed through the end cap 130 with the 
grasper 150. 

In some embodiments, the lumen 126 and/or the passage 65 
132 include a seal (not shown) configured to maintain 
insufflation and/or patronal pressure during Surgical proce 
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dures. The seal can also be configured to conform to the 
grasper 150 and/or skived strip of tissue passing through the 
seal. 

In some embodiments, the end cap 130 may be releasably 
engagable with the proximal end of the housing 112, e.g., via 
friction fitting, Snap-fitting, etc. Additionally or alterna 
tively, the collar 160 may be releasably engagable about the 
tubular member 159 of the grasper 150. As such, an appro 
priate end cap and collar may be selected for use with a 
particular oscillating morcellator and grasper combination 
and/or depending on the particular procedure to be per 
formed. For example, various different end caps may be 
provided for use with graspers having jaws of different 
lengths. 

Referring to FIGS. 8 and 9, another exemplary embodi 
ment of an end cap 230 and a keyed collar 260 are provided 
in accordance with the present disclosure. The end cap 230 
and the keyed collar 260 are similar to the end cap 130 and 
the collar 160, respectively, described above, as such only 
the differences will be detailed below. 
The end cap 230 includes a pair of aligning structures or 

cap magnets 234 disposed on or with a sidewall of a passage 
232. Each cap magnet 234 is aligned with one pole 234, 
representing the north pole of each cap magnet 234, facing 
towards the passage 232 and one pole 234, representing the 
South pole of each cap magnet 234, facing away from the 
passage 232. As shown, each cap magnet 234 is aligned with 
pole 234, facing the passage 232; however, it is also con 
templated that each magnet 234 be aligned with pole 234 
facing passage 232. In some embodiments, one of the pair of 
cap magnets 234 is aligned with pole 234, facing the passage 
232 and the other of the pair cap magnets 234 is aligned with 
pole 234 facing the passage 232. Each cap magnet 234 has 
a length L. Substantially similar to the section length L of 
the second section 134b described above (FIG. 6). 
The keyed collar 260 includes a pair of keys or collar 

magnets 262 disposed on or within the outer surface of the 
keyed collar 260. Each collar magnet 262 is aligned with a 
pole 262, representing the South pole of each collar magnet 
262, facing outward and a pole 262, representing the south 
pole of each collar magnet 262, facing inward. Each collar 
magnet 262 is configured to cooperate with one or both of 
the cap magnets 234 when the keyed collar 260 is inserted 
into the passage 232 of the end cap 230 as detailed below. 

With reference to FIGS. 1, 8, and 9, when the grasper 150 
is inserted into the end cap 230 with the keyed collar 260 
coupled to the tubular member 159, the collar magnets 262 
cooperate with cap magnets 234 to align the first and second 
jaws 154, 156 with the distal end 124 of the elongated tube 
120. More specifically, when the collar 260 is received 
within the end cap 230, each pole 262 of the collar magnets 
262 is attracted to a pole 234, of a respective cap magnet 234 
to align the first and second jaws 154, 156 with the distal end 
124 of the elongated tube 120. In embodiments where other 
configurations are provided, e.g., where the poles 234 of the 
cap magnets 234 are facing the passage 232 and the poles 
262, of the collar magnets 262 are facing outward, attraction 
between the magnets 234, 262 similarly aligns the first and 
second jaws 154, 156 with the distal end 124 of the 
elongated tube 120. 

In other embodiments, each cap magnet 234 is aligned 
with the pole 234, facing passage 232 and each collar 
magnet 262 is aligned with the pole 234, facing outward. In 
such embodiments, when the collar 260 is received within 
the end cap 230, each pole 262, of the collar magnets 262 is 
repelled by the pole 234, of each cap magnet 234 to align the 
first and second jaws 154, 156 with the distal end 124 of the 
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elongated tube 120. It is also contemplated that the align 
ment of the magnets 234, 262 may be reversed such that 
alignment by repelling of magnets 234, 262 may similarly be 
effected. 

In yet other embodiments, a first cap magnet 234a is 
aligned with the pole 234, facing passage 232 and a second 
cap magnet 234b is aligned with pole 234 facing passage 
232 and a first collar magnet 262a is aligned with the pole 
262 facing outward and a second collar magnet 262b is 
aligned with the pole 262, facing outward. In Such embodi 
ments, when the collar 260 is received within the end cap 
230, the pole 262 of the first collar magnet 262a is attracted 
to the pole 234, of the first cap magnet 234a and repelled by 
the pole 234 of the second cap magnet 234b and the pole 
262, of the second collar magnet 262b is attracted to the pole 
234s of the second cap magnet 234b and is repelled by the 
pole 234, of the first cap magnet 234a to align the first and 
second jaws 154, 156 with the distal end 124 of the 
elongated tube 120. The reverse configuration for achieving 
a similar result is also contemplated. 

Referring now to FIG. 10, another oscillating morcellator 
210 is provided in accordance with the present disclosure 
incorporating a housing 212, an elongated tube or metal 
insert 220, an end cap 230, and an oscillating mechanism 
240. Housing 212 is constructed from a non-conductive and 
non-magnetic material Such as a plastic. Housing 212 can 
include openings 213 in a proximal portion. The end cap 230 
is coupled to the housing Such that a proximal end 220a of 
the metal insert 220 is received within a passage 232 of the 
end cap 230. 

Metal insert 220 has a proximal end (not shown), a distal 
end 224, and a lumen 226 extending therebetween. Portions 
of distal end 224 can be sharpened to create blade sections 
224a, 224b. Similar to distal end 124 of elongated tube 120, 
described above, portions of distal end 224 can be left blunt 
to form blunt sections 224c, 224d that enhance the skiving 
properties of metal insert 220 and provide a contact surface 
for a tenaculum. 

Oscillating mechanism 240 includes Solenoids 242a, 
242b, magnets 244, and spring assembly 246. Solenoids 
242a, 242b are positioned about magnets 244 such that as 
energy is passed through Solenoids 242a, 242b each pro 
duces a magnetic field that acts on magnets 244 as described 
in detail below. Magnets 244 are fixed to metal insert 220 
and are configured to rotate metal insert 220 in response to 
the magnetic fields produced by solenoids 242a, 242b. 
Magnets 244 can pass through openings 213 in the proximal 
portion of housing 212 and affix to metal insert 220. Oscil 
lating mechanism 240 is configured to oscillate elongated 
tube 220 in the range of about 200 to about 1000 cycles per 
minute (cpm); however, it is contemplated that oscillating 
mechanism 240 may be configured to oscillate elongated 
tube 220 at higher or lower cpms. Oscillating mechanism 
240 is further configured to oscillate elongated tube 220 
approximately 30° about the longitudinal axis; however, it is 
contemplated that oscillating mechanism 240 be configured 
to oscillate elongated tube 220 to a greater or lesser degree. 

In some embodiments, oscillating mechanism 240 
includes a spring assembly 246 operatively associated with 
metal insert 220. Spring assembly 246 has a stiffness such 
that cutting blade operates at or near a natural frequency 
controlled by the rotational inertia of metal insert 220 and 
the Strain energy of the spring. The harmonic drive of the 
oscillating mechanism can be matched or tuned to the 
natural frequency. It will be appreciated that oscillating 
mechanism 140, described above, can include a similar 
spring assembly. 
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In some embodiments, the end cap 130 (FIG. 1) may be 

used as an alternative to end cap 230 with morcellator 210. 
Morcellator 210 operates similar to morcellator 110 
described above, as such the operation of morcellator 210 
will not be detailed below for reasons of brevity. 

In accordance with the present disclosure, a morcellation 
kit is provided including a morcellation system, e.g., mor 
cellation system 10. The morcellator in the morcellation kit 
may be any one of or combination of morcellators 110 and 
210 described above including one or more of end caps 130, 
230. The grasper of the morcellation kit may be the grasper 
150 any one of or combination of collars 130, 166, and 260. 
The morcellation kit may include a specimen retrieval 
apparatus (not shown) configured to encapsulate the tissue to 
be morcellated and to facilitate sealed removal of the tissue. 
An example of Such a Surgical retrieval apparatus is dis 
closed in U.S. patent application Ser. No. 13/713,075 filed 
Dec. 13, 2012, the contents of which are hereby incorporated 
by reference in their entirety. In use, the surgical retrieval 
apparatus is configured to be inserted within the Surgical site 
and the specimen retrieval bag deployed to encapsulate the 
tissue to be morcellated to substantially inhibit portions of 
the tissue to be morcellated from contacting and/or contami 
nating other tissue. The distal end of the morcellator is 
configured to be inserted into the specimen retrieval bag to 
morcellate the tissue encapsulated therein. The distal end of 
the morcellator and/or the specimen retrieval bag is config 
ured to inhibit the morcellator from cutting through the 
specimen retrieval bag. The grasper is configured to feed 
tissue to the distal end of the morcellator, such as a tenacu 
lum or Surgical grasper. 

While several embodiments of the disclosure have been 
shown in the drawings, it is not intended that the disclosure 
be limited thereto, as it is intended that the disclosure be as 
broad in scope as the art will allow and that the specification 
be read likewise. Any combination of the above embodi 
ments is also envisioned and is within the scope of the 
appended claims. Therefore, the above description should 
not be construed as limiting, but merely as exemplifications 
of particular embodiments. Those skilled in the art will 
envision other modifications within the scope and spirit of 
the claims appended hereto. 

What is claimed: 
1. A morcellation system comprising: 
a morcellator including: 

a housing: 
an elongated tube extending distally from the housing, 

the elongated tube defining a longitudinal axis and a 
lumen therethrough, a distal end of the elongated 
tube including at least one blade section configured 
to cut tissue; 

an oscillating mechanism configured to oscillate the 
elongated tube about the longitudinal axis; 

an end cap coupled to the proximal end of the housing 
and configured to receive a proximal end of the 
elongated tube, the end cap defining a passage dis 
posed about the longitudinal axis of the elongated 
tube; and 

an aligning structure disposed in the passage of the end 
cap; and 

a grasper including: 
a tubular member having a proximal end and a distal 

end; 
a grasping end positioned adjacent the distal end of the 

tubular member and having first and second jaws 
moveable relative to one another; 
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a handle assembly positioned adjacent the proximal end 
of the tubular member and operatively associated 
with the grasping end; and 

a keyed collar disposed about the tubular member 
between the proximal and distal ends thereof, the 
keyed collar including a key configured to cooperate 
with the aligning structure of the end cap to align the 
first and second jaws relative to the distal end of the 
elongated tube. 

2. The morcellation system of claim 1, wherein the at least 
one blade section is disposed at an angle relative to a plane 
orthogonal to the longitudinal axis. 

3. The morcellation system of claim 1, wherein the 
oscillating mechanism is configured to mechanically drive 
the elongated tube to oscillate. 

4. The morcellation system of claim 3, wherein the 
oscillating mechanism includes a motor, a disc shaped cam, 
and a connecting member, the cam coupled to the motor and 
having a distally extending cam pin affixed near the outer 
circumference of the cam, the connecting member fixed to 
the outer surface of the elongated tube and defining a cam 
slot configured to receive the cam pin such that the cam and 
the connecting member cooperate to translate rotation of the 
motor into oscillation of the elongated tube. 

5. The morcellation system of claim 1, wherein the 
oscillating mechanism is configured to electromagnetically 
drive the elongated tube to oscillate. 

6. The morcellation system of claim 5, wherein the 
oscillation mechanism includes at least one magnet affixed 
to the elongated tube and at least one solenoid disposed in 
operable communication with the at least one magnet, the at 
least one solenoid selectively energizable to generate mag 
netic fields that act upon that at least one magnet to oscillate 
the elongated tube. 

7. The morcellation system of claim 1, wherein the 
aligning structure is a keyway, and wherein the key pro 
trudes from the outer surface of the keyed collar. 

8. The morcellation system of claim 7, wherein the 
keyway includes a first section, a second section, and a third 
Section, the first section tapering distally from a first dimen 
Sion to a second dimension smaller than the first dimension, 
the second section having a substantially constant dimension 
equal to the second dimension, and the third section tapering 
distally from the second dimension to a third dimension 
greater than the second dimension. 

9. The morcellation system of claim 1, wherein the 
aligning structure is a pair of cap magnets and wherein the 
key is a pair of collar magnets. 
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10. A Surgical kit, comprising: 
a morcellator, including: 

a housing: 
an elongated tube extending distally from the housing, 

the elongated tube defining a longitudinal axis and a 
lumen therethrough, a distal end of the elongated 
tube configured to cut tissue: 

an end cap coupled to a proximal end of the housing 
and configured to receive a proximal end of the 
elongated tube, the end cap defining a passage dis 
posed about the longitudinal axis of the elongated 
tube; and 

an aligning structure disposed in the passage of the end 
cap: 

and 
a grasper configured to feed tissue to the distal end of the 

morcellator to facilitate tissue morcellation, the grasper 
including: 
a tubular member having a proximal end and a distal 

end; 
a grasping end positioned adjacent the distal end of the 

tubular member and having first and second jaws 
moveable relative to one another; 

a handle assembly positioned adjacent the proximal end 
of the tubular member and operatively associated 
with the grasping end; and 

a keyed collar disposed about the tubular member 
between the proximal and distal ends thereof, the 
keyed collar including a key configured to cooperate 
with the aligning structure of the end cap to align the 
first and second jaws relative to the distal end of the 
elongated tube. 

11. The kit of claim 10, wherein the morcellator further 
includes an oscillating mechanism configured to oscillate the 
elongated tube about the longitudinal axis, the distal end of 
the elongated tube including opposing blade sections and 
opposing blunt sections. 

12. The kit of claim 11, wherein the oscillating mecha 
nism is configured to electromagnetically drive the elon 
gated tube to oscillate. 

13. The kit of claim 11, wherein the oscillating mecha 
nism is configured to mechanically drive the elongated tube 
to oscillate. 

14. The kit of claim 10, wherein the aligning structure is 
a keyway and the key protrudes from the outer surface of the 
collar configured to be received within the keyway. 

15. The kit of claim 10, wherein the aligning structure is 
a pair of cap magnets and the key is a pair of collar magnets. 


